Global analysis of CDF high-pt data

Bruce Knuteson [ Fermilab wine & cheese
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We expect something new
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VISTA ALGORITHM

Define physics objects Estimate backgrounds
Filter events of interest
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Fit for experimental & theoretical factors

Simulate detector response (mis)Id :
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Data used: 927 pb’
2.5 fb’! already in hand, 3.0 fb"! by shutdown
Equal luminosity accumulated at DO

Total Tevatron luminosity available is already x 5

BIG THANKS TO THE ACCELERATOR DIVISION
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"Objects" seen in the detector

e
V

T (hadronic)

pr > 17 GeV




Filter events of interest

Recall: objects
are identified
with pr > 17 GeV

e with p; > 25 GeV or
u with pr > 25 GeV or
v with pr > 60 GeV or

b or | with pt > 200 GeV or

one of a number of di-object triggers

keep ~2 million events



Standard Model prediction

Process

Source

Non-collision

data events with < 3 reconstructed tracks

Minimum bias

additional unclustered energy

Overlapping events

event mixing

QCD jets Pythia (ranges in pr)

ytiets Pythia (ranges in pr)

yytiets Pythia

WHijets MadEvent+Pythia with CKKW matching
Z+jets MadEvent+Pythia with CKKWV matching
WW.WZ,ZZ Pythia

Wy, Zy + |ets MadEvent+Pythia
W(—1v) + |ets Pythia

Z(—11) + lets Pythia

tt Herwig

other MadEvent+Pythia with MLM matching
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Standard Model pre
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Vista partitioning of events

Dai\ M BackgrouRdl]

boxes = exclusive final states

new boxes are created as data
demand

partitioning is orthogonal

Bruce Knuteson i



Kinematic distributions

(from 4-vectors) b

* object pt, N, P
* invariant masses of all object combinations

* AW, AR of all object pairs
* additional specialized variables

Bruce Knuteson




Usual approach

measure correction factors in a control region

search in a signal region
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CORRECTION MODEL

@ All data are treated as both signal and
® Goal

@ Identify a discrepancy on which we can base a new physics claim

@ NOT obtain a “good” description of data
@ Systematic iterative improvement of understanding
@ Focus on discrepancies

@ Mundane explanation?

@ Explicitly work out consequences

@ Policy: Nothing gets cut away

Bruce Knuteson 16




Vista correction
factors

-

S

systematics
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CDF Run II Preliminary (927 pb_l)

Code Category Explanation

5001 luminosity CDF integrated luminosity
5102 k-factor cosmic_ph

5103 k-factor cosmic.j

5121 k-factor 141j photon+jet(s)
5122 k-factor 1v2j

5123 k-factor 173j

5124 k-factor 1vy4j+

5130 k-factor 2~0j diphoton(+jets)
5131 k-factor 241j

5132 k-factor 242j+

5141 k-factor WO0j W (4jets)

5142 k-factor Wi1j

5143 k-factor W2j

5144 k-factor W3j+

5151 k-factor Z0j Z (+jets)

5152 k-factor Z1j

5153 k-factor Z2j+

5161 k-factor 2j pr <150 dijet

5162 k-factor 2j 150<pr

5164 k-factor 3j pr <150 multijet
5165 k-factor 3j 150<pr

5167 k-factor 4j pr <150

5168 k-factor 4j 150<pp

5169 k-factor 5j4 low

5211 misld p(e—e) central

5212 misld p(e—e) plug

5213 misld p(p—p) CMUP

5214 misld p(p—p) CMX

5216 misld p(y—~) central

5217 misld p(y—7) plug

5219 misld p(b—b) central

5245 misld p(e—+) plug

5256 misld p(g—e) central

5257 misld p(g—e) plug

5261 misld p(g—u)

5273 misld p(j—b) 25<pr

5285 misld p(g—=7) 15<pr <60
5286 misld p(g—7) 60<p7y <200
5292 misld p(g—~) central

5293 misld p(g—v) plug

5401 trigger p(e—trig) central, pp >25
5402 trigger p(e—trig) plug, p7 >25
5403 trigger p(p—trig) CMUP, pr>25
5404 trigger p(p—trig) CMX, pp>25



Z Xk: g)) _l_Xconstra,lnts(g)

kE€bins

_ (Datalk] — SMJk])?
SSMIK]2 + +/SM&]

(sso01 - 902 pb- I)2
chonstralnts@ (6% < 902 Pb |)2
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Vista correction
factor values
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CDF Run II Preliminary (927 pb_l)

Code Category Explanation Value Error Error(%)
5001 luminosity CDF integrated luminosity 927.1 20 2.2
5102 k-factor cosmic_ph 0.686 0.05 7.3
5103 k-factor cosmic.] 0.4464 0.014 3.1
5121 k-factor 141j photon+jet(s) 0.9492 0.04 4.2
5122 k-factor 142j 1.205 0.05 4.1
5123 k-factor 1v3j 1.483 0.07 4.7
5124 k-factor 1v4j+4+ 1.968 0.16 8.1
5130 k-factor 2~0j diphoton(+jets) 1.809 0.08 4.4
5131 k-factor 241j 3.417 0.24 7.0
5132 k-factor 24254 1.305 0.16 12.3
5141 k-factor WO0j W (+jets) 1.453 0.027 1.9
5142 k-factor Wi1ij 1.059 0.03 2.8
5143 k-factor W2j 1.021 0.03 2.9
5144 k-factor W3j+ 0.7582 0.05 6.6
5151 k-factor 70j 7 (+jets) 1.419 0.024 1.7
5152 k-factor Z1j 1.177 0.04 3.4
5153 k-factor Z2j+ 1.035 0.05 4.8
5161 k-factor 2j pr <150 dijet 0.9599 0.022 2.3
5162 k-factor 2) 150<p 1.256 0.028 2.2
5164 k-factor 3j pr <150 multijet 0.9206 0.021 2.3
5165 k-factor 3j 150<p 1.36 0.032 2.4
5167 k-factor 4j p7 <150 0.9893 0.025 2.5
5168 k-factor 4j 150<p 1.705 0.04 2.3
5169 k-factor 5j4 low 1.252 0.05 4.0
5211 misld p(e—e) central 0.9864 0.006 0.6
5212 misld p(e—e) plug 0.9334 0.009 1.0
5213 misld p(p—p) CMUP 0.8451 0.008 0.9
5214 misld p(p—p) CMX 0.915 0.011 1.2
5216 misld p(y—~) central 0.9738 0.018 1.8
5217 misld p(y—~) plug 0.9131 0.018 2.0
5219 misld p(b—b) central 0.9969 0.04 4.0
5245 misId p(e—~) plug 0.04452 0.012 27.0
5256 misld p(q—e) central 9.71x10° 1.9x10°6% 20
5257 misld p(g—e) plug 0.0008761 1.8x10°5 2.1
5261 misld p(q—u) 1.157x10~°%  2.7x10°7 2.3
5273 misId p(j—=b) 25<pr 0.01684 0.00027 1.6
5285 misld p(g—=7) 15<pr <60 0.003414 0.00012 3.5
5286 misId p(q—=7) 60<pr <200 0.000381 4x105 10.5
5292 misId p(q—~) central 0.0002651 1.5x10°% 5.7
5293 misId p(a—+) plug 0.001591 0.00013 8.2
5401 trigger p(e—trig) central, pp>25 0.9758 0.007 0.7
5402 trigger p(e—trig) plug, pr >25 0.835 0.015 1.8
5403 trigger p(p—trig) CMUP, pr>25 0.9166 0.007 0.8
5404 trigger p(p—rtrig) CMX, pp>25 0.9613 0.01 1.0



CDF Run II Preliminary (927 pb_l)

Code Category Explanation Value Error Error(%)
5001 luminosity CDF integrated luminosity 927.1 20 2.2
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CDF Run II Preliminary (927 pb™ 1)
Code Category Explanation

5001 luminosity CDF integrated luminosity
5102 k-factor cosmic-ph
5103 k-factor cosmic.j

® CDF Runll Data

i P sz > 400 GeV B Other

- -1 [ MadEvent W(—uv)j:0.7%
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Comparisons to NLO
calculations are
performed where
possible
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CDF Run II Preliminary (927 pb™ 1)

Code Category Explanation Value Error Error(%)
5001 luminosity CDF integrated luminosity 927.1 20 2.2
5102 k-factor cosmic_ph 0.686 0.05 7.3
5103 k-factor cosmic.j 0.4464 0.014 3.1
5121 k-factor 141j photon+jet(s) 0.9492 0.04 4.2
5122 k-factor 1v2j 1.205 0.05 4.1
5123 k-factor 1~3j 1.483 0.07 4.7
5124 k-factor 1v4j+ 1.968 0.16 8.1
5130 k-factor 2~0j diphoton(+jets) ae 0.08 4.4
5131 k-factor 2+1j (3.417 0.24 7.0
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Fake rates

CDF Run II Preliminary (927 pb~ 1)

Code Category Explanation Value Error Error(%)
5256 misld p(q—e) central 9.71x10~° 1.9x107% 2.0
5257 misId p(g—e) plug 0.0008761 1.8x10-5 2.1
5261 misld p(g—p) 1.157x10~5%  2.7x10~7 2.3
5273 misId p(j—b) 25<pr 0.01684 0.00027 1.6
5285 misId p(q—=7) 15<pr <60 0.003414 0.00012 3.5 } pr dependence imposed
5286 misId p(q—7) 60<pr <200 0.000381 4%x10~5 10.5
5292 misId p(q—~) central 0.0002651 1.5x107°% 5.7
5293 misId p(q—~) plug 0.001591 0.00013 8.2
l l l
| | | >

0 central 1 plug 2.5 In|

Electroweak physics at the Tevatron is possible because

O(pp—W) p(e—e)
o(pp—ijj) P(i—e)

We need to obtain a Monte Carlo based modeling of fake objects

>1
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Fake rates

CDF Run II Preliminary (927 pb~ 1)

Code Category Explanation Value Error Error(%)

5256 misld p(q—e) central 9.71x10~° 1.9x107% 2.0

5257 misld p(g—e) plug 0.0008761 1.8x107° 2.1

5261 misld p(q—u) 1.157x10~%  2.7x10~7 2.3

5273 misld p(j—b) 25<pr 0.01684 0.00027 1.6

5285 misId p(g—7) 16<p <60 0.003414 0.00012 3.5 } pt dependence imposed
5286 misld p(g—7) 60<p <200 0.000381 4x10°5 10.5

5292 misId p(gq—~) central 0.0002651 1.5x10°% 5.7

5293 misld p(q—~) plug 0.001591 0.00013 8.2

Understanding the underlying physical mechanism is crucial

Bruce Knuteson i



Fake rates

CDF Run II Preliminary (927 pb~ 1)

Code Category Explanation Value Error Error(%)

5256 misId p(g—e) central 9.71x107° 1.9x10~% 2.0

5257 misld p(q—e) plug 0.0008761 1.8x1075% 2.1

5261 misld p(q—u) 1.157x10~°%  2.7x10~7 2.3

5273 misld p(j—b) 25<py 0.01684 0.00027 1.6

5285 misld p(g—=7) 15<py <60 0.003414 0.00012 3.5 } pt dependence imposed
5286 misId p(a—7) 60<pr <200 0.000381 4x10°5 10.5

5292 misId p(q—~) central 0.0002651 1.5x1075% 5.7

5293 misld p(g—v) plug 0.001591 0.00013 8.2

The primary physical mechanism behind p(j—e) is:

Bruce Knuteson i

75%

20%

<5%

<1%

single 7tV
single 7T+
heavy flavor

nt'rtt overlap



Fake rates

CDF Run II Preliminary (927 pb_i)

Code Category Explanation Value Error Error(%)

5256 misld p(q—e) central 9.71x10~5 1.9x107% 2.0

5257 misId p(q—e) plug 0.0008761 1.8x1075% 2.1

5261 misld p(q—p) 1.157x10~°%  2.7x10~7 2.3

5273 misId p(j—b) 25<pyp 0.01684 0.00027 1.6

5285 misld p(g—=7) 15<py <60 0.003414 0.00012 3.5 } pt dependence imposed
5286 misId p(q—7) 60<py <200 0.000381 4x10°5 10.5

5292 misId p(gq—~) central 0.0002651 1.5x1075% 5.7

5293 misld p(q—+) plug 0.001591 0.00013 8.2

The primary physical mechanism behind p(j—e) is:

75% | single stV

VR% silicon support structure

Bruce Knuteson [ir not to scale



Fake rates

CDF Run II Preliminary (927 pb~ 1)

Code Category Explanation Value Error Error(%)

5256 misId p(q—e) central 9.71x107° 1.9x10~% 2.0

5257 misld p(q—e) plug 0.0008761 1.8x1075% 2.1

5261 misld p(q—u) 1.157x10~°%  2.7x10~7 2.3

5273 misId p(j—b) 25<pr 0.01684 0.00027 1.6

5285 misld p(g—=7) 15<py <60 0.003414 0.00012 3.5 } pt dependence imposed
5286 misld p(q—7) 60<pr <200 0.000381 4x10~5 10.5

5292 misId p(gq—~) central 0.0002651 1.5x107°% 5.7

5293 misld p(q—~) plug 0.001591 0.00013 8.2

The primary physical mechanism behind p(j—e) is:

single 7t*

electromagnetic
calorimeter

Bruce Knuteson [Ifjj] not to scale




Single particle gun Reconstructed
et e put e Tt T 0% Jj b
et 62228 33 0 0 182 0 2435 28140 0
e 24 62324 0 0 0 192 2455 28023 1
pt 0 0 50491 0 6 0 0 606 0
pr =25 GeV 4 0 1 0 50294 0 6 0 577 0
central ~ | 1393 1327 0 0 1 1 67679 21468 0
70 | 1204 1228 0 0 5 8 58010 33370 0
rt 266 0 115 0 41887 6 95 54189 37
T 1 361 0 88 13 41355 148 54692 44
K+ | 156 1 273 0 42725 7 37 52317 24
K- 1 248 0 165 28 41562 115 53917 22
o Bt 100 0 77 1 100 10 40 66062 25861
5 B 2 85 3 68 11 99 45 66414 25621
BY 88 27 87 17 77 32 21 65866 25046
BO 17 79 11 71 41 77 21 66034 25103
Dt | 126 6 62 0 1485 67 207 79596 11620
D- 4 134 3 74 64 1400 234 79977 11554
D° 60 13 27 2 312 1053 248 88821 5487
Do 15 46 5 28 1027 253 237 89025 5480
K9 1 4 0 0 71 60 202 96089 26
K? 26 31 2 1 170 525 9715 76196 0
| 171 13 1449 0 4167 2 673 50866 607
T 12 1716 0 1474 6 3940 621 51125 580
u 8 10 1 0 446 31 247 94074 26
d 3 4 0 0 64 308 191 94322 29
g 2 0 0 0 17 14 12 81865 99
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Single particle gun e e
pr = 25 GeV e 1 LL
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Test of p(j—e)
® CDF RunllData
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Test of p(j—e
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Fake rate physics

p(j—e) p(j—n)
' —Yy—yee—“e” T —UVp— QL
p(j—1) p(i—v)
U it s &
p(q—)
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| CDF Run Il Preliminary (927 pb'1)

| central trigger
plug trigger
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| CDF Run Il Preliminary (927 pb’)
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Vista correction

factor values

A number of additional

checks have been performed:

Q comparisons with

numbers from other CDF

studies

@ re-fitting on data
subsamples

@ leaving Standard Model
processes out of the
background estimate and
seeing whether they can

be fit away

Q introducing additional
correction factors to

check behavior

@ checking PullApart and

Influence

Bruce Knuteson it

CDF Run II Preliminary (927 pb_l)

Code Category Explanation Value Error Error(%)
5001 luminosity CDF integrated luminosity 927.1 20 2.2
5102 k-factor cosmic_ph 0.686 0.05 7.3
5103 k-factor cosmic.j 0.4464 0.014 3.1
5121 k-factor 141j photon+jet(s) 0.9492 0.04 4.2
5122 k-factor 142 1.205 0.05 4.1
5123 k-factor 1~43j 1.483 0.07 4.7
5124 k-factor 1v4j+ 1.968 0.16 8.1
5130 k-factor 2~0j diphoton (+jets) 1.809 0.08 4.4
5131 k-factor 2v1j 3.417 0.24 7.0
5132 k-factor 242j+4+ 1.305 0.16 12.3
5141 k-factor WO0j W (+jets) 1.453 0.027 1.9
5142 k-factor Wi1ij 1.059 0.03 2.8
5143 k-factor W2j 1.021 0.03 2.9
5144 k-factor W3+ 0.7582 0.05 6.6
5151 k-factor Z0j Z (+jets) 1.419 0.024 1.7
5152 k-factor Z1j 1.177 0.04 3.4
5153 k-factor Z2j+ 1.035 0.05 4.8
5161 k-factor 2j pr <150 dijet 0.9599 0.022 2.3
5162 k-factor 2j 150<pp 1.256 0.028 2.2
5164 k-factor 3] p7 <150 multijet 0.9206 0.021 2.3
5165 k-factor 3j 150<pr 1.36 0.032 2.4
5167 k-factor 4j pr <150 0.9893 0.025 2.5
5168 k-factor 4j 150<pp 1.705 0.04 2.3
5169 k-factor 5j+ low 1.252 0.05 4.0
5211 misld p(e—e) central 0.9864 0.006 0.6
5212 misld p(e—e) plug 0.9334 0.009 1.0
5213 misld p(p—p) CMUP 0.8451 0.008 0.9
5214 misld p(p—p) CMX 0.915 0.011 1.2
5216 misld p(y—~) central 0.9738 0.018 1.8
5217 misld p(y—~) plug 0.9131 0.018 2.0
5219 misld p(b—b) central 0.9969 0.04 4.0
5245 misId p(e—~) plug 0.04452 0.012 27.0
5256 mislId p(q—e) central 9.71x1073 1.9x107% 2.0
5257 misId p(g—e) plug 0.0008761 1.8x107° 2.1
5261 misld p(q—p) 1.157x107°  2.7x10~7 2.3
5273 misld p(j—b) 25<pyp 0.01684 0.00027 1.6
5285 misId p(q—7) 15<p <60 0.003414 0.00012 3.5
5286 misId p(q—7) 60<p7 <200 0.000381 4%105 10.5
5292 misId p(q—~) central 0.0002651 1.5x10°°% 5.7
5293 misld p(g—~) plug 0.001591 0.00013 8.2
5401 trigger p(e—trig) central, pp>25 0.9758 0.007 0.7
5402 trigger p(e—trig) plug, pr>25 0.835 0.015 1.8
5403 trigger p(p—rtrig) CMUP, pr>25  0.9166 0.007 0.8
5404 trigger p(p—rtrig) CMX, pp>25 0.9613 0.01 1.0



A complete correlation matrix is obtained

CDF Run Il Preliminary (927 pb')

5216 : 5261 5273 5285 5286 5403

-.09 -. . . . .08 -.01 -.04 +.01 +. . .13

=.31 +, . . .06 -.03 0 +.01 -.03 .04
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.49 +. . . . . .04 .02 -.29 .07
.45 +. . . . . .04 .01 -.24 .06
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no other procedure provides a complete correlation matrix
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hear minimum

horizontal axes provided in previous table
Bruce Knuteson (correction factor values and errors)




. ' @ CDF RunllData

b 2j ) p; > 400 GeV B Other
o1 0 Herwig tt : 0.2%
CDF Run Il Preliminary (927 pb ) Pythiay j : 0.2%
Pythia bj : 17.9%
Pythia jj : 81.6%

systematically improving
understanding

v
—
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>
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—
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—
Q
Q
£
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continual iteration

AR(j2,b)

® convincing new physics claim
® no discrepancy left that motivates a
new physics claim
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Vista output

Table of final states CDF Run Il preliminary (927 pb™')

. . . Discrepancy - - Discrepant
Final State Plots Observed Expected Panc SM composition _ISCrep
(stat. uncertainty only) (@) Disuributions (@)
: Pythia jj 20 < pT < &0 = 27 5, Pythia jj 60 <pT <90 = 182, Pythia jj 13 <pT <40 = 178, Pythia jj 200 < pT < 200 = 17.7, Pythia jj
3J ltau+ I ]'DL"'I 71 113.7+-3.6 -23 150 -I"i]';”r - :;crlI :5:. Pyihia i '-EII::J;T -.?_!u ﬁf. B Pythia 1:‘:'-: pT :{m{ K, Pyihia | .:.?ljaj-. §T :i.sl 1.4, Pythia jj 300 I:;J.J'r

<400 =13, Pythiahj 60 < pT <30 =1, Pythiahj 200 <pT« 300 =07, Pythizbj 150 <pT <200 =04, Pythiabj 18 < pT<40 =03,
Pythia gamma j 80 <pT=02, Pythiabj 120 <pT< 150=02,F bj 90 <pT < 120 =0.1, Pythia gamma j 22 <pT <45 =0.]

H - - =685%, Pythiajj IR <pT<40 =553 4 _|_|{III|-r'|T <‘|E| 4208, Pythia jj 90 «pT < 120 = 988, Pythia SRl TVET ma T
3] [plots] 1661 1902.9 +- 50.8 1.7 hia by B % T < 90 = 28,2, Pyt 127, Pythiajj 150 = 174, Pythia jj 150 « mass(lyjilp Tl
‘J(l:.ﬂqu"l:l—l:’nl()‘.cr'.udncn'-.—‘-" Py l"(lrpfﬂ.lsfl—'l‘ wthiabj 150 < pT<200 =07, mass(jl) 6.7
'-'[:l.dL".cn' bl =05, Pythia jj 200 =pT <300 =05, Herwag thar=02
mass{j3Nji_pt 6.2
v
4
9
masslj2 35
deltaR(j2 4
(HEH 33
Mmasss] o) £ 8
mass{j4Vjd p 1.5
i - _ Pythia jj 40 <pT< 60 =959 Pythizjj 18 <pT <40 =673, Pythia jj 60 < pT<90 = 54 3, Pythia jj 200 < pT < 300 = 30 9, Pythia jj sssiiars il 2 37
2jltau+ [plots] 233 296.5+-5.6 1.6 150 < pT <200 = 19.6, Pythia jj 90 <pT < 120 = 10 8, Pythia [j 120 < pT< 150 = 5.4, Pythiaj 40 <pT <60 = 2, Pythia jj 300 <pT | Toos(tarjLid)
<400 =2, Pythiakbj ]?d<p|.'~" =14, b 60 < pT <90 = 1.5, Pythiat "l'.llilf]!r<3l'.|(|-(|3F‘tha'!]]"l'.|<p|'-r2.|l'l—(|‘~ sumPi 1.5
Pythiahi 90 < pTe 120 <04, Pythia A-s2 =) a3, Pythia gamma | 80 < pT = 0.3, Madlvent #—soc) j = (0,1, Pythia pammaj 22 < pT . .
<45 =0.1,Pythiahj 120 < pT < 150 =0.] I'.1.Ln'._u—.|]:l k|
mass{tans,jl) 27
cluisteredOhjocsRecnil_m 2.6
ilom 25
i Pythia jj 18 <pT< 40 = 11.7, Pythia jj 40 < pT < 60 =95, Pythia jj 60 < pT <90 = 4.1, Pythiabj 20 <pT< 60 =08, Pyihiajj90 <
z_l 2tau+ IIZ]-DIEI 6 27+-46 -14 P 130 =07, Pyihias] 14 <i0 -0, ) )
H - Pythia jj 400 < pT< 60 = 4116, Pythiabj 40 < pT <60 =295 7, Pythia jj 60 <pT<90 =233 5 Pythiajj 18 < pT <40 =225 5 Pythia .
1b1c+1-| IMI 22]3? 2(}154 + 28'? +14 bj 18 <pT<40 = 1628, P\‘hl.:'! 60 f]!Ff.‘JI'J —1“;.4 MadEvent Wi{==ev) jj =91 4, Pythia gamma j 22 < pT <45 = 79.7, Mad Event massyt

hia gamima ) massh 7.2
120 cpl= |50 =

a'1j‘«'l2|-f.;-l< 120 =26,
4. Py

=8 ¥, Pythia mass{jij 1.3

& 48, Pyt h|11J]"'II<pI.'~']'~II--5 iclaRGE 4.1

4.1, "-'Iad]'v(n..r’a -o:-_”_]-.. '\.pgcn“- -('L.-'|'|_|,—'| 1. |“..h:|r|_| 150 <pT< 200 =1 8, Pyihia _;El'lfl-f GQeliahy- e

pT e300 <15, MadTvent W send i1 = 1.0, MadEvens W -sev) gansnss = 0 8 Overlaid events = 08, Mad Bvent Wi —rev minMass{) 3.9
Pythia 1_|]J-'pl':.]h 06, Pythia 22 =05, Mad Bvent gamma gaeems jj =03, Pythia b 200 < pT <300 = 0.3, Pythia 2 )

Pythia WiE=02 massdj.b) 1.6

uncl_p

H . - Pythia jj 18 <p'[:.-'-lil-I:il!‘:l.].E‘).:hiJ.jj-lU <pT=60=12273
3j_sumPt0-400 [plots] 35436  37294.6 +- 524.3 L1 e thia 40 <3 <6

j 120 2 T2 150 =967, S(Ie'-T<"fllII =27k, I‘-.

m h._-n.J 10« pTe 18 138, Ovesl aid eventa =70 Myrhia g

wpT=12=2 Pythia’sj 120 < pT< 150 =2, Mad Event W{—e

Pythia jj 60 < pT <90 = 39507

Pythizhj 18 < pT< 20 =751 f, I
2ji 90 € pT<120 = 520 8, Pyshiabj 60 <pT<90 = 1795, Pythia | TnDCIER ]
abj 9 <pT<120=19.7, ia gamma | 22 <pT<45= 118 massj2.j1 99
s 12 e pT <22 =79, MadEvent F—ree) Jj = 39, Pyshis gansma | 8

2, Madlvent Wi—sev) jjjj =2 deliaR(j2,j30 9.9

deltaEralj

mass{j2Vj2_m 9.9

jij =85, Pythia

1?51 6 +- 42 +1 1 MladEvent W{—sev) jj = 705 .6, MadEvent W{-—=ev) jjj = 595 3, Madiven! Wi-=zv] j = 1326, Madliven
b " Wy '-—5-"'|-a Madlzvent Wi-=ev) =45 8, Herwig tthar =26, -."-!.bd[\-:n rS =g jj =259, .1.I1|g-:-| . =103, MadEvent
f=*en)jj) = “a«ilvin.'ﬂr' sgv ) gamima = B.1, Madliveni Z{-see} | = 7.7, Alpgen Wi{—sev)bb =68, Pythia j 80 <pT<S0 =548,

Alppen WY Pythiis jj 90 2 pT2 120 ,{}uer'_ude-.en'\- 36, Pythinjjd0 < pTo80 =22, l“\ hia gamena j 80 <

pT=19, Pyt hlljjl‘til:p[c"(l( =15,Pytkiajj 120 pT= 150 =15, Pytk (I(lﬁ.;lTﬂjlillIl-]_p Pythiabj &0 rpf\'.'!l'.l =13
gumma j 45 <pT< 80 =12, Mad #—+ec)bb =07, Pythiabj 40 <pT < bl =0.7, Madlzvent Z{—ce garrrr.\_—l:l)': ]1'
3, Pythia -+t 7} = 05, Madliven! gamma gamsma jj =0 thiahj 90 <pT< 120 =04, Pythiabj 150 <pT< 200 =
hiah] 18« pT e i0 =04, Pythiz 2= 0.3, Mad Event Wi —spv) pamma = 0.3, Mad Event

j=02

mass(j2yj2_pt 3.4

le+3jlpmiss [plots] 1954

pamma =02, Mad Event W{—=pw
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CDF Run Il preliminary (927 pb-')

Final Statae Dnta Buokground Final Statwe Dntm Background Final Stute Dntm Buohkgrowund
[ ] Iy T 13,7 &= 3.6 2o+) 13 9.8 & 2.2 e ey 141 144.2 = &
Ista 55 1661 1902.9 + 50.8 204 - 12 48 + 1.2 «dpe-gh ) 42.6 + 2.7
2iT+ 203 296.5 & 5.6 2o+ 23 6.1 £ 3.8 R 13 10.9 + 1.3
be+) 2207 2015.4 + 287 Zb Npg =400 GeV sar 3358 & T o g 153 127.6 = 4.2
3j Epg < 400 GeV 35436 372094.6 + 524.3 Zb Epg < 400 GeV 187 173 + 7.1 | A8GRE0 302614 + 50318
O ut ut e+-3jp 1954 1751.6 + 42 2L3j Epp < 400 GeV 28 33.5 + 5.5 42y 14 15.9 + 2.9
P be-+2) TN 65,3 4+ 133 2b2) Lpg > 400 GeV ans 3283 4+ K4 oFjr— T T3 4+ 2.0
3if Epg > 400 GeV 811 267.5 + 38.4 ZL2j Epgp < 400 GeV 56 80.2 + 6 o4 jr- 162 148.8 + 7.6
b 26 11.6 + 1.5 ZL2jy 16 15.4 + 3.6 «djp 58648 LT391.7 + 661.6
oy Gag 551.2 = 11.2 2y ar J1.7 4 a.m oty n2 T6.2 4+ 9
e4-3j 28664 2T281.5 + 4056.2 Zhj Epg > 400 GeV 415 303.8 + 9.1 o jae-gh 22 13.1 + 1.7
Lhj 131 a5 + 4.7 2bj Epg < 400 GeV 181 1095 8 + 8.3 «d jae- 28 26.8 + 2.3
j2r+ 80 B5.6 + 8.2 2bip Epg > 400 GeV a8 23.2 + 2.6 cde-4) 103 113.5 + 5.6
T e T4 125 + 13.6 Zhjy a5 24.7 + 4.3 ede-3j ana 473 + 14.86
L Epg > 400 GeV 10 20.5 + 4.6 Zbe 4 2jp 15 12.3 + 1.6 wbe-2jip a0 39 + 4.6
e+5r 280 366.4 = 21.1 2Zbe+2) a0 30.5 + 2.5 ose-2) 2149 2152 £ 40.1
e ipr- 20 14.2 + 1.8 243 28 201 + 2.8 cdbe-r 4 14 11,1 + 2
2§ Epg < 400 GeV 06502 92437.3 + 1364.5 Zbed 48 45.2 + 3.7 whbe-p 491 487.9 + 12
be-+3) sn0 2OR.G = T.T T4+ ans 428.5 + 22.7 oty 127 132.3 + 4.2
&5 11 6.1 + 2.5 >4 177 204.4 + 5.4 «do-j 10726 10669.3 + 123.5
7i 6T aA56.6 + 4.9 ~p 1952 19458 + 7T.1 che-jp 16T 144 + 11.2
3] zan 2HR.4 + 14.7 s 18 19.8 4 2.3 oFe-iy a8 45.6 &+ 4.7
4i Epgp > 400 GeV 39665 40898.8 + 649.2 P 151 1792 + 4.7 b e- 58344 GS5TH.6 + 603.9
4j Epg < 400 GeV 8241 S8S403.7 + 144.7 e 321351 3205000 + 347556 bL6j 24 15.5 + 2.3
432y s 57.5 &+ 11 ey S 22 5.8 & 2.7 bd) Epg > 400 GeV 13 9.2 + 1.8
Ljr - 20 36.9 + 2.4 ey 269 ZE5.56 + 5.0 Ldj Epge < 400 GeV 464 490.2 + 12.4
4 Epg > 400 CeV 516 525.2 + 34.5 P et 269 282.2 + 6.6 L3 Xpg = 400 GeV 5354 G285 + 72.4
ESET s 3.8 = 11 e e an 1.4 % 3.0 b Epg < 400 GeV 1G9 1508.9 & 24,1
A5~ 3603 3827.2 4+ 1121 e hpemy a2 209 + 2.6 LEjF Xpgp > 400 CeV 111 1168 + 11.2
b 576 568.2 4+ 26.1 T Sy 10648 10845 .6 + 96 Laj 182 104.1 + =8
ELTTE S 232 224.7 + 8.5 12~ 21896 2200.3 4 35,2 bk o+ ar 34.1 & 2
ESTTE T 17 20.1 + 2.5 12w a8 27.3 + 3.2 bit) o+ ar 52,2 + 3
3 13 242+ 3 v+ 663 G85.T + 10.2 L2y 15 14.6 + 2.1
B) Vpg > 400 GeV  TAsS64 TO985.2 £ 1043.9 3 Epg > 400 GeV 4183 42091 4+ 56,1 b2 Epg > 400 GeV BE12 sSavTe.2 & 9T.e
S32y 145 17TE,1 &= T4 3 49052 J4ART4AS 4 5463 b2 Epg < 400 GeV 4GH1 4646.2 &= &HT.T
B Epg < 400 GeV 20 30.9 + 14.4 v 4 106 104 + 4.1 LZjP Xpge > 400 GeV L8 200.2 + 8.3
IivT+ 13 11 += 2 Ive 513 o652 4+ 41.5 b2~y 429 425.1 + 13.1
Sive B3 102,99 = 11.1 I+ JIAG2 I402G. T & 5100 bZ) g an 40.1 = 2.7
3j~ 11424 11506.4 + 190.6 LT 29 a7.6 + 4.5 B2 e+ ] 60.6 + 3.4
BITTES 3 1114 11387 & 27.1 g 10 9.6 + 2.1 b+ 19 19.9 &+ 2.2
EITTE ST 61 B4.5 & 9.2 g 4ADT2S 46316.4 4 SO8.2 by B7TE6 10348 & 15.8
RBjse 4 2132 2168.7 + 64.2 Judyp A €9.8 4+ 9.9 L 18 16.7 4+ 3.1
Ih) Epg > 400 GeV 14 .3 = 1.9 sy 7O 58 .4 = 12,1 bgs = 303 203.5 = T.6
2T+ 316 250.8 + 24.2 EITE T 1677 20633 + Ta.7 bu—g 204 218.1 + 6.4
2P 161 176 + 9.1 wdaj Tl44 6661.9 + 147.2 Lj Epg > 400 GeV Q060 D2TH.T + ST7.8
2y SAKT S346.1 = S4.1 e+ajp 403 36 4 9.9 b) Epg < 400 GeV T2IE TOO.S = T4
23 Tpy > 400 GeV 93408 HATEG.S 4+ 11382 e+3jr- 11 T 6 4+ 1.8 b2 13 17.6 + 3.3
22 64an GL2.6 + 18.8 et Ry 27 21.7 + 3.4 bjr 4 13 12.9 = 1.8
2T+~ 1n 25 + 3.8 e ar T4.5 = 8 bl Epp > 400 GeV n3 60.4 + 19.9
21 Ep > 400 GeV Ta 106 =+ 7.8 o+2) 126065 122457 4 16726 bjy [N g GRE.4 + 20.6
2 Epg < 400 GeV a3 a7.7 + 100.2 o4t Rjr- 53 A7.3 + 3.9 Ly 34 30.5 + 4
237 JIGHRG 332009 = JOT.6 e+ 20 24.7 + 2.3 b4 104 112.6 + 4.4
2ivyT+ as 41.4 = 3.4 e+2)p 12451 123130.1 & 159.4 b+ TS 141.4 & 4.8
iy P 403 425.2 + 20.7 et Djy 101 889 + 6.1 et oS 52.2 + 2.2
AT TZET TI20.5 & 1189 e+ 7= sos 505.9 £ 10,2 be+2)9¥ wT 6o k3.0
TR 13 12,6 + 2.7 o+ 225 211.2 + 4.7 be+ =0 34T.2 = 6.6
Dby a1 A5K.7T + 6.1 el 476424 ATOLRTZ + BIG1.2 bedjp 211 17T6.6 + &
1 e 374 394.2 + 24.8 CES e a8 ans + 2.7 L S | 22 34.6 + 2.0
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Number of Events

bjy

® CDF Run Il Data
I Other

CDF Run Il Preliminary (927 pb’)

7] MadEventy v jj : 0.3%
[ ] Pythiabj:9.1%

[ | Pythia jj : 24.3%
|| Pythiay j:65.8%

Number of Events

ety ¢T

| CDF Run Il Preliminary (927 pb’)

‘ 1 1 1

® CDF Runll Data
I Other
[ ] MadEvent W(—ev)j:3.1%
[ ] MadEvent Z(—ee)y : 4.3%
[ ] PythiaZ(—ee) : 7.2%
[ ] MadEvent W(—ev) y : 78%

R IR | I
100 150 200

M(Wyy) (GeV)

Many final state background estimates are dead reckoned,
with no degrees of freedom




@® CDF Runll Data

be' 3] ¢T B Other

B | ] MadEvent W(—ev) jj: 3.9%
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Vista final state normalizations t
data < SM SM = data SM< data &

-CDF Run Il Preliminary (927 pb™) Entries 344
B Underflow 0
I Overflow 0
o 80—
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e |
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D | | | | |
-6 -4 -2 0 2 4 6

Bruce Knuteson [ir



Vista kinematic shapes

agreement disagreement
KS probability 100% 99% 95% 8§50% 8§% 1% 0%
3000 __CDF Run Il Preliminary (927 pb'1) Entries 16486
) u
: |—
O
:'g |
2000—
D
— =
el |
R i
Q i 2
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S 1000— =
L - o
> - o
) B T EA IR AR
-10 -8 -6 6 8 10
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Sample discrepant distribution

. ® CDF Run |l Data
3] ZpT < 400 GeV B Other
| 7] Overlaid events : 0%
“CDF Run Il Preliminary (927 pb ) | [ Pythiayj:0.1%
3000~ 2 [ Pythia F)J.Z 4%0
b - 3 \‘ | Pythia jj : 95.9%
c . o® r
(«b) u
Lﬁ i
«. 2000
o |
" N
Q n
-g i
£ 1000
Z -
0 |

AR(J2,)3)
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Related discrepant distribution

+. ® CDF Run Il Data

be | I Other

B | 1 MadEvent W(—ev) jj : 4.5%
CDF Run Il Preliminary (927 pb ) | ] Pythiayj:7.2%

B [ ] Pythiabj:32.2%

B ] Pythiajj: 47%
100 ﬂ
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(&) |
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0
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Related discrepant distribution

. ® CDF Runll Data
bj sz > 400 GeV . Other
- | L1 MadEvent W(—ev) jj : 0%
. CDF Run Il Preliminary (927 pb ) | [ ] Pythiay j: 0.2%
[ ] Pythiabj:15.8%
* 1000 ] Pythiajj : 83.9%
# — L
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() B
>
LLl B
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O B
p S
o 500-
Q -
=
- L
Z -
0

M(j) (GeV)
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" CDF Run Il Preliminary (927 pb™)
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Number of Events
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[ @ CDFRunllData

I Other

‘ | Pythiay j:0.6%
MadEvent Z(—ee)y : 1.1%
Pythia jj : 1.1%

Pythia Z(—>ee) : 96.1%

Bruce Knuteson

Number of Events

10000

5000

Overall boost
(“intrinsic k1)

not well described

® CDF Runll Data
I Other

2j EpT > 400 GeV
= I Pythiay j:0.3%
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Most discrepant distribution in the most discrepant
Vista final state | ® CDFRunllData
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Statistical Detector Poor Plausible
fluctuation effect prediction interpretation



Statistics defined so far:

Normalization (final state populations)
Shape (quantified by a KS test)

Add one more;

> pr (for historical reasons called Sleuth)

Bruce Knuteson 5|




Sleuth

> pT statistic

a quasi-model-independent search strategy for new physics

Assumptions: DO Runl
|. Exclusive final state Phys.Rev.D 62:092004,2000
2 Large ZPT Phys.Rev.D 64:012004,2001

Phys.Rev.Lett.86:3712,2001

H1 General Search

Phys.Lett.B 602:14-30,2004
present arXiv:0705.3721 (iast month)

3. An excess

(prediCtiOn) d(hep-ph) Rigorously compute the
trials factor associated

with looking everywhere
0001001

Bruce Knuteson ir 52



Vista partitioning of events

Bruce Knuteson |Iitr

Sleuth partitioning of events

& Global charge conjugation equivalence

etet = ee

Q Lesser generation equivalence

e’ = WP

& Quark jets come in pairs
2j = 3j
4j = 5j

bj = bb = bjj = bbj
53



. -1
B CDF Run Il Preliminary (927 pb )
W bb |j P =0.089

® 22F e CDFRunlldata 7 ~ .
= : 1 Herwig ft : 79% o SM= 33 & Find the most
> - [ 1 MadEvent W(—} E’\-’) ]J” : 3% d= 47 interestin tail
- [ [ 1 MadEvent W(— ev) jj: 2.6% 5 &
o 18F 1 MadEvent W(— ev) jj : 2% 4 (D
= ~ I Other - Produce
'E 16— ol pseudo
3 1aF- 1 experiments
- * %1 450 500 550 gog  LO assess
12— | significance
10
8-
6F-
4—
21—
oL—
0
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W bb jj CDF Run Il Preliminary (927 pb”) Sleuth Sensitivity

P =0.089

» 22F e CDFRunlidata 7
S - ] Herwig ti : 79% SM= 33 .
::j’ 20F ] MadElgentW(—> ev) jjij : 3% : d= 47 Q Would Sleuth have
L MadEvent W(— ev) jjj : 2.6%
S 18 g%dEventW(: ev)ji:2% a4 found the top Clual‘k?
'63 _ er 3 A' Y
8 16 ] ‘ ’ : Yes.
£ ~ . .
2 14 1 Expected Run |l discovery
— ® 0
12)- =T luminosity ~80 pb-!
10 (Run | discovery 67 pb!)
8- -
- T tt subtracted from background
- W bb jj box P < 8.3e-07
6 ® 22F e CDFRunlidata 12 :
42 S - | MadEvent W(—> ev) jjjj : 15% 4, SM= 17
- ﬁ 20} | | MadEvent W(— ev) jjj : 13% d= 110
— - | MadEvent W(— ev) jj : 9.4%
2— S 18[ I MadEvent W(:uv) ijii : 8.5%
of . = - W Other
0 -g 16:—
) p_(GeV) 2 1af
[ ] - °®
Jet 1(b) oy ™ 12:_ [ ]
7‘—,?;]1 v!'t neutrino 10 :_ L4 ®
— [ ] [ ]
8| s 5o
antiproton beam & . proton beam 6 :_
2 &
D 3
t (j L —
Jet () 7 S g 2:
b 2 Jer 2 (B) oL
Jet (j) 0
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P vs Luminosity

la, 1
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CDF RunlII Preliminary
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top quarks removed from the background estimate
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discovery threshold
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CDF Run II Preliminary (927 pbfl)

Code Category
luminosity
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
k-factor
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
misld
trigger
trigger
trigger
trigger

systematics

® There is no sense in which Sleuth
comes afterVista (except pedagogically)

® A Sleuth discrepancy is pursued and
debugged just like a Vista discrepancy

® A mundane, specific hypothesis to
explain a Sleuth discrepancy feeds
back into the Vista correction model,

and is tested for consistency with the
CDF data

® Systematic uncertainties are

Explanation

CDF integrated luminosity
cosmic-ph

cosmic.j

141j photon+4jet(s)
142j

1~3j

1v4j+

2~0j diphoton(+jets)
2v1j

2y2j+

WO0j W (4jets)
W1j

wW2j

W3j+

70j 7 (+jets)

71j

Z2j+

2j pr <150 dijet

2j 150<p7

3j pr <150 multijet
3j 150<p

4j pr <150

4j 150<prp

5j+ low

p(e—e) central
p(e—re) plug
p(p—p) CMUP
p(p—rp) CMX
p(y—~) central
p(y—=~) plug
p(b—b) central
p(e—+) plug
p(g—e) central
p(a—re) plug
p(a—nu)

p(j—=b) 25<pr
p(q—7) 15<pr <60
plag—7) 60<ppr <200
p(g=~) central

p(a—7) plug

p(e—trig) central, pp >25
p(e—rtrig) plug, p7>25
p(p—trig) CMUP, pr>25
p(p—rtrig) CMX, pr>25

927.1
0.686
0.4464
0.9492
1.205
1.483
1.968
1.809
3.417
1.305
1.453
1.059
1.021
0.7582
1.419
1.177
1.035
0.9599
1.256
0.9206
1.36
0.9893
1.705
1.252
0.9864
0.9334
0.8451
0.915
0.9738
0.9131
0.9969
0.04452
9.71x10~5
0.0008761
1.157x10~5
0.01684
0.003414
0.000381
0.0002651
0.001591
0.9758
0.835
0.9166
0.9613

)
o

0.04
0.05
0.006
0.009
0.008
0.011
0.018
0.018
0.04
0.012
1.9x10~ 6
1.8x10~°
2.7x10~7
0.00027
0.00012
4x107°
1.5x10~5
0.00013
0.007
0.015
0.007

0.01

RN EHOFROANNNDNNNARFEONNEE IRoRALRKIN
oo NOVOPOWN A WNWRANDORO OB =N —-w

incorporated into Sleuth in the form ® Effect of adjusting correction factors

of this correction flexibility

is ~10% x Standard Model prediction

® Systematic errors are not integrated © Effect of outright mistakes (not

over as nuisance parameters

thought of until discovered and fixed)

is often Iarger (focusing on pathologies)

Bruce Knuteson
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Sleuth’s sensitivity to other Standard Model processes

. CDF Run Il Preliminary (927 pb b g Dibosons subtracted from bkg.

" 17 Py P =0.035 4l 10 P < 1.4e-06
= 10; = - e CDFRun lldata G

[ Pythia Z(—71) : 51%

[ 1 MadEvent W(—puv) v : 13%

[ MadEvent W(—uv)j: 7.6%

[ Pythia Z(—pp) : 6.2%

I Other

° CDF Run |l data

- [ ] Pythia WW : 45%

25: [ Pythia Z(—11) : 27%

| ] MadEvent W(—puv) v : 6.6%
- 1 MadEvent W(—pv) j: 4.1%
- I Other

Number of Events
Number of Events
N
(4]
T T 17T T 17T

IIIIIIIIIIIIII|IIII|I

L

250 300 350 300 350
L.p_(GeV) )P (GeV)
T

co
ol
o

co

® WW/:discovery if removed from Standard Model background

® Single top: somewhat less sensitive than targeted search

® Light Higgs m, <~150cev): significantly less sensitive than targeted search
® Heavy Higgs @m, >-~160cevy: performance similar to WWV production

Bruce Knuteson




Sample comparison of Sleuth to targeted searches [l Sleuth

CDF Run II Preliminary (927 pb™1) targeted search
Name | Description Sensitivity

Model 01 | GMSB, A =826 GeV,tan 3 =15, u >0, 1 —
messenger of M = 2A Smia (Pb)

Model 02 | Z{,50 Gey jez) — £0; with £ # v N
Temia [PB)
Model 03 | Z;00 Gev 12y = 4 ‘_5‘_“3_;5“ .......... -
i (PB)
Model 04 | Z!, oy /c2) = 4 —— .
i (P)
?'k'[{}lli’l 05 [IIC;[_ Cr ‘31. -ll!'r[]. = 100 (ﬂ j -r”'-_; = 180 {:;{‘1\-.. g n
Ag=0,tan =5, u>10 g N e (90)
Model 06 | mSUGRA, M, = 284 GeV, M, = 100 GeV. .
Ag=0,tan3 =5, u <0 ET—' S ()
Model 07 | mSUGRA, Mo =300 GeV, My, =200GeV, | . W
Ag=0,tan 8 =5, u <0 E s (P11

better worse

Bruce Knuteson i < > Odiscovery (Pb) 59
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THE SLEUTH RESULT

> pPT statistic
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CDF Run Il preliminary (927 pb-')

Sleuth@CDFII

5 fraction of pseudo experiments in this fraction of pseudo experiments in any
(tOP ) final state as interesting as CDF data final state as interesting as CDF data

~

SLEUTH Final State 7P P = 0.46
b 0.0055 ~

- > 46% of pseudo experiments are
J ﬁ 0.0092 expected to be as interesting
+ o1 444 .
e 15.7.] 0.011  Sleuth finds no significant excess
€_|_€,+ ﬁ 0.016 in CDF Run Il high-pt data
) » This does not prove there is no
T ﬁ 0.016 new physics present

Bruce Knuteson itT 6



#1 - CDF Run Il Preliminary (927 pb )
bb P = 0.0055
i) - o  CDF Run Il data 2000
S L [ ] Pythiajj: 82% 1800 SM= 9540
> 3500 | Pythiabj:18% 1600 d= 9900
- - [ Pythiayj:0.2% 1400
o - 0 Herwig tt 1 0.11% 1(2,88
% 3000 EEEEE Other 500
e R L
= — |® 600
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=z 2500— | 200
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#2 _
CDF Run I Preliminaral (927 pb’)
P =0.

-
-

N 240 0092
2 - e CDFRunlldata 0
d’:, 600: ] cosmic : 88% gcz)giE SM= 1030
> - [ | Pythiajj:9.3% 180 d= 1150
L - [ MadEvent Z(—wv) j: 0.89% 160
© 5ooL &) MadEvent W(—uv) j:0.76% 459
qh, — _ Other 100
O 80
= 68
4
2 400: 20 é .
: 0000 2000 *~*3000
300 1
200}
100}
0! tad e ] e
500 1000 1500 2000 2500 3000
> GeV
679 E I:)T ( )
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#3 + 7+ -
" 17 Py

CDF Run Il Preliminary (927 pb’)

R P =0.011
2 e CDFRunlidata 3:5F
S 2.5 1 MadEvent W(—uv) jjj : 23% 3C SM= 0.7
> - [ | MadEvent W(—uv) jj : 21% o 5F d=
- - [ ] PythiaWZ: 14% F
o - [0 Herwig tt : 9.9% 2
5 2‘__ Other 1.5
e -
= i e
é’ B 0.5
1.5 0 200 250 30
1_— ® o ®
0.5
0_1111||_|~5=%e=|5=|_|'|1111|1111
0 100 ‘ 200 300 400 500 600
> p (GeV)
168 E T
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Can we still discover something new?
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Summary

A global analysis of 927 pb-! of CDF Run |l data has been performed

Vista

model-independent
searches the bulk of distributions

quasi-model-independent
searches the high-2pr tails

This global analysis has revealed no new physics in 927 pb-!
Tevatron Run Il will provide |0x more data yet to be searched

Bruce Knuteson 67
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